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Changes in the microhardness of structural components in steel
during its pickling in nitric acid solutions. Vliian.rab.sred.
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AUTHORS : Kryp'yakevych, R.1., Babey, Yu.I. and Karpenko, G,V.

TITLE: On the role of hydrogen in corrosion fatigue-failure
of steel

PERIODICAL: Akademiya nauk UkrSSR. Dopovidi, no. 3, 1961, 325-
327

TEXT: An experimental study of corrosion fatigue is described.
The experiments showed that the reduction in fatigue strength can
be related exclusively to the cathode process and the absorption
and diffusion of hydrogen involved. The specimens were made of
steel 45 and had a diameter of 20 mm. The corrosive substance was
a 3% NaCl-solution in water (similar to sea-water), which was in-
troduced through tube 1, separator 2, and tube 3 of Fig. 1. "The
anode was platinum wire 4, the cathode - the specimen. The current
density varied between 0,007 to 6.2 amp/dm2. It is noted that con-
ditions of flow of the electrolyte have a considerable effect on
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On the role of hydrogen... D274/D301

the cathode process and on the hydrogenization. & figure showi?l
the dependence of the conditional corrosion-endurance limit 03

on the current density Dg. The experiment led to the following
conclusions: 1) The increase (within certain limits) of the current
density with cathode polarigation, leads to a decrease in the in-
tensity of the anode process, as & result of which the endurance

limit o ] increases. 2) With optimum current-density (under the

given conditiong, Do ™ 0.15 amp/dmz), the anode process ceases
altogether; O % reaches its maximum value, which is by 10% lower
than the endurance limit in air o0°_j. This can be explained by the
presence of the cathode process, and by adsorption and diffusion
effect. 3) An increase in the current density above the optimum
value, leads tg an intensification of the cathode process and to a
decrease in o_7. 4) Cathodic protection cannot, even with optimum

choice of currént density, completely reestablish the fatigue-lim-
its of the metal. The character of the fatigue-curves in the
cathode process shows that this process develops with time, leading
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to a further decrease in metal endurance. This has to be taken
into account in calculating endurance of parts which are subject
to sign-changing»loading and to corrosion. There are 3 figures
and 5 references: 4 Soviet=-bloc and 1 non-Soviet-bloc.

ASSOCIATION; Instytut mashynoznavstva ta avtomatyky AN USSR
(Institute of the Science of Machines and Auto-
mation AS UkrSSR)

PRESENTED: by Academicdan Yu.K, Delimars'kyy AS UkrSSR

i

SUBMITTED: July 19, 1960
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MAKSIMOVICH, G.G.; YANCHISHIM, I.P ¥ KARPINEO, G.V.

Effoct of 'iquid media on the fatlgue resistance of cast lron.

j 1 o.7132-36 1.
Nauch.zap.IMA AN URSR. Ser.mashinoved. 7 no.7 32-3¢€ i 1561

(Cast iron--Fatipue)
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Effect of hiph-specd and heavy-feed machining and technological
inherance on the fatigue resistance of steel. Hauch.zap.IMa Al
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Effect of cutting conditions on the surface hardening in muchining

steel »'45’on lathes. MNauch.zap.IMA AN URSR. Ser.mashinoved. 7 ni.7:

59-64  '¢é1, (MIRA 15:1)
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BABEY, Yu.I.; KARPENKO, G.V.

Efféétfif;rl‘z;chining on the fatigue resistance r?f steel after its,,.;

preliminary corrosion under stmospheric conditions. Naucﬁ,zapoLus)

Al URSR. Ser.mashinoved. 7 no.7:65-71 161, (MIR4 15:1
(Steel--Fatigue)
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8/123/62/000/018/002/012
AO06/A101

AUTHORS: Babey, Yu, I,, Karpenko, G, V,

TITLE: The effect of high-speed and force cutting, and of technical
prehistory upon fatigue strength of steel

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no, 18, 1962, 16, - B
abstract 18A92 ("Nauchn, zap, In-ta mashinoved. 1 avtomatiki .
AN UKrSSR, Ser, mashinoved," 1961, v. 8, 41 - 58)

TEXT: It is shown that parts worked on a lathe under different conditions
of cutting, assuring equal roughness of the surface, show different endurance I
limits, High speed cutting conditions increase, and force cutting.conditions re- T

a corrosion medium; this occurs to a particularly high degree in the latter case.
Grinding of the parts after turning under different cutting conditions does not -
eliminate the effect of preliminary machanical treatment upon the endurance 1i-

mit, i.,e. an effect of technical prehistory is observed., This effect upon the

fatigue strength of steel is higher in a corrosion medium than in air,

duce the endurance limit, as compared with conventional turning in both air and v//

gAbstr cter's note: Complete translation]
ard 1?1
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AUTHORS: - Babey, Yu. I., Karpenko, G. V.

—

TITLE: The effect of mechanical working on the fatigue strength of steel
after its preliminary atmospheric corrogion

PERIODICAL: Referativnyy zhurnal, Mashinostroyeniye, no. 23, 1962, 1k, abstract
23A99 ("Nauchn. zap. In-ta mashinoved. i avtomatiki, AN UkrSSR.
Ser. mashinoved.", 1961, v. 8, 65 - 71)

TEXT: The authors analyze the effect of mechanical working {ordinary
lathe work, forced and high-speed cutting, and also grinding and roller bur-
nishing after ordinary turning) on the fatigue strength of grade 45 steel after
preliminary atmospheric corrosion tests of 1,000 hours duration. The tests were

conducted on the HMA -30 (IMA-30) machine on the base of 10 + 10 cycles. It
was proved that various forms of machining lead to different losses in weight

from atmospheric corrosion and to different magnitudes of fatigue strength, the
surface finish being the same. The most considerable effect on the fatigue
strength is exerted by the atmospheric gorrosion of specimens that have been
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machined by forced cutting or grinding;

in this case the fatigue strength is
reduced by 14 - 16%, -

[ Abstracter's note: Complete translation]
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KARPENKO, G.V.; STEPURENKO, V.T.

Effect of hydrogen sulfide and polarization on the pasticity
of steel, Zhur. prikl, khim, 34 no.5:1057-1060 My '61.

(MIRA 16:8)
(Stesl) (Hydrogen sulfide)
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sov/6170

. I
Vliyaniye vodoroda na svoystve stall (The Bffect of Hydrogen on-
Steel Properties). Moscow, Metallurglzdab, 1962. 195 p.
4250 copies printed.

Ed. of Publishing House: Ye. N. Berlin; Tech. Ed.: L. V. Dobu~-
zhinskaya. '

PURPOSE: This book is intended for sclentific and engineering per-
sonnel in metallurgy and other branches of industry, engaged in
the 1lnvestigation of the strength and ductility of steel, and
also of 1ts electrical and magnetic properties, in connection with
possible penetration of hydrogen into steel.

COVERAGE: The book reviews changes in steel properties caused by hy-
" drogen absorbed during electrochemical processes or from gasaous

media under conditions of high temperature and pressure. The fol-

lowing toples are discussed: the place and form of ogcurrence of
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Thé Effect of Hydrogen on Steel Properties s50v/6170

‘hydrogen in steel, present ideas on the role of hydrogen in the
change of mechanical characteristics of steel under short- and
long-time static or repeated load, the effect of hydrogen on some
electrical, magnetic, and electrochemical propertles of steel,
the role of hydrogen in the process of steel fracture, and modern
theories of hydrogen embrittlement. No personalities are men-
tioned. There are 282 references, Soviet and non-Soviet.

TABLE OF CONTENTS:
Foreword

- Ch. I. Absorption of Hydrogen by Steel

Ch. II. Form and Place of Hydrogen Occurrence in Steel

| Ch. III. Sources of Hydrogen

1. Absorption during metallurgical Processes

2. Absorption from hydrogen—containing media under
conditions of high temperature and pressure
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MANASEVICH, Arkadiy Davidovich; KARFENKO, G.V., doktor tekhn.nauk, prof., ?7lif
retsenzent; DRAYGOR, D.A,, doktor tekhn.nauk, red.; FIRER, PJYa., R
red.; GORNOSTAYPOL'SKAYA, M.S., tekhn.red.

[P}waica.l principles of the stress condition and strength of e
metals] Fizicheskie osnovy mapriazhenncgo sostoianiia i S
prochnosti metallov. Moskva, Mashgiz, 1962. 196 p, )
(MIRA 15:5)

(Metals—Testing) (Strains and stresses)
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S/021/62/000/004/007/012
D299/D302
16,460 /
AUTHORS ¢ Chayevs'kyy, M.Y., and Karpenko, H.V., Correspcnding
liember of the AS UkrRSR™

TITLE: On the mechanism of fatigue failure of steel under the
I - g
action of externzal medis

PERIODICAL: Akademiya nauk UkrRSR. Dopovidi, no. 4, 1962, 461-464

TEXT: The mechanism of fatigue failure of steel under the adsorp-
tive eifect of the medium, is considered. The external media may
nave the effect of either lowering, or increasing the fatigue
strength of steel. Owing to the fact that cracks start developing
at the surface of specimens (in the fatigue process), the lifetime
of metals under cyclic stresses depends considerably on the exter-

nal mediuwm and the surface state of the specimen. A figure shows
the results of investigations (conducted by the authors) on the ef-
fect of Borislav oil on the endurance of steel 20X (20Kh). ‘thereby,
the lifetime of the specimens increased considerably under overloals
as well as the endurance limit. Other experiments (by various in-
vestigators) have shown that surface-active media which facilitate
Card 1/3
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the formation of slip lines, cause a lowering in endurance. ¥With
respect to fatigue failure, due to electrochemical corrosion, it
was found that if the cyclic stresses are Ltarge, the fatigue failu-
re is related to cathode processes; in case of small stresses, it
is related to anode processes. The nedia which most commonly inter-
act witl: steel, are fusible-alloy melts which are adsorbed. After
adsorption, dissolution and diffusion processes take place. The ki-
netics of these processes depend on various factors (composition of
alloy and of steel, ratio of melting points, etc.). A figure shows
the results of experiments on the effect of mercury on the enduran-
ce of steel Y8 (U8). Here, too, it was found that large cyclic stres-
ses lead to zn increase in lifetime, whereas small siresses, close
to the fatigue limit, facilitate the formation of slip lines. The
use of melts which form (in the surface states of steel) intermetal-~
lic compounds, is very promising. Thus, by using the melt Pb-Sn, it
is possible to considerably increase the endurance of steel. Under:
the adsorptive effect of the medium, a kind of inversion of the cen-
durance curves, takee place; thereby the lifetime increases and the
fatigue limit decreases. In the case of melts, interacting with
steel,/the converse happens: The lifetime decreases and the fatigue
_Card 2/3
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On the mechanism of fatigue failure ... D299/b§02

limit increases. In conclusion, a thorough knovledge of the effects
of the medium, under cyclic stresses, is needed for design of machi-
ne parts in many branches of industry. There are 2 figures and 28
references: 14 Soviet-bloc and 14 non-Soviet-bloc (including 1
translation). The 4 most recent references to the ¥ngl ish-language
publications read as follows: N.PF. Mott, Acta metallurgica, 3, 6,
1958; P.d.E. Forsyth, C.A. Stubbington, J. Inst. lietals, 7, 85,
1957; A.H. Cottrell, D. Hull, Proc. Roy . Soc., 4, 2, 1229, 1957;
National Bureau of Standards, "Technical News", bulletin, 844, 1960,

ASSOCIATION: Instytut mashynoznavstva i avtomatyky AN URSR (Institu-
te of the Science of Machines and Automation of the AS
UkTRSR)

SUBMITTZED: October 2, 1961
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KARPENKO, G.V,
.
Some principles of the theory of the effect of liquid metals on
mechanical properties of solid (cons‘ruction) metals. Nauch,
zap,IMA AN URSR.Ser,mashinoved, 9:5-1C '62, (MIRA 15:12)
(1iquid metals) (Metals—Testing)
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STEPURENKO, V.T.; BABEY, Yu,I.; KARPENKO, G.V. .
Effect of mercury on the strength and alternating bending
testing of steel. Nauch.zap.IMA AN URSR.Ser.mashinoved, 9:34--36
162, (MIRA 15:12)
(Steel--Testing) (Mercury)
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KRIFYAKEVICH, R.I.; BABEY, Yu.I.; KARPENKO, G.V.

Poseibility of the occurrence of hydrogen-inducted brittleness

of steel during its deformation in neutral corrosion media,

Nauch,zap.IMA AN URSR.Ser.meshinoved, 9:47-50 '62, (MIRA 15:12)
(Steel—-Corrosion)
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STEPURENKO, V.T.; LITVIN, A.K.; KARPENKO, G.V,
_KARPENKO, G.V.

Effect of an acid medium and a superposed potential on the

alternating bending testing of steel, Nauch.zap.IMA AN URSR.

Ser.mashinoved, 9:51-54 142, (MIRA 15:12)
(Steel--Testing)
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BABEY, Yu.I.; KARPENKO, G.V.

Effect of highe-apeed and heavy-feed machining and of inherited
engineering efficiency on the fatigue strength of heat-treated
steel 45, Nauch,zap,IMA AN URSR.Ser.mashinoved. 9155-67 162,

(MIRA 15112)
(Steel--Fatigue)
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1%.%5200 B116/5108

AUT:HORS : Maksimovich, G. G., and Karpenko, G

¥
TITLE" Micromechanical endurance tests of metals in liquld media
with alternating-load machines

PERIODICAL: Zavodskaya laboratoriya, v. 28, no. 1, 1962, 91 . 94

TEXT: A procedure and a machine were developed for testing microsamrles

1 - 2 mm in diameter on endurance under an alternating load in different
med1a (alr: oil activated with 2% oleic acid, 3% NaCl soluticn, and
mercury). Tests with steel (45-type) and NC59-1 (LS59-1) brass micro-
samples have shown that these media, except mercury, 1mprove the =ndurance
of metals at high stresses., In the new machine, the load applied to the
sample nhas a constant component and an alternating component of lowar
amplitude than the constant component produced by a mass rotating with

the frequencies 50 and 142 cps, respectively. The static load 1s given by
om = 0.4 Cge where GB 1S the endurance. The dynamic load was varied.

Before the test, fhe steel samples were heatf-treated in
Card 1/2
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at 83000, the brass samples for 2 hrs at 50000\

¥ere tested in Hg

cr

trass even afrer 108 cycleg,

of steel
brass.

in 21r and activated ¢il,
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Activated il did not affect the endurance of gteo|
Aqueous NaCl sclution reduces the

uwdurance owing 4o corrosion, Frequenczy has no sffect on the andurance
Mercury reduces lhe endurance of
Toare are 3 figures and 6 Soviet referencey. T

CIA-RDP86-00513R000720820010-1

The brass samples only
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B145/B101 ;

AUTHORS S Karpenko, G. VY., Babey, Yu. I., and 'Kripyakevioh, R. 1. l‘
TiTLD: Hydrogen fatigue of steel E ;

p3110DICALt Akademiys nauk ggSR. Doklady, V. 145, no- 1, 1962, 144 - 146

during cathodic polarization and anodio polarization and in air, was
investigated in order to determine the optimum conditions for sathodic
orotection and the corrosion resistance of the mz’cal. The oyclic stress
was applied by an UMA-30 (IMA-BO) machine, (20+10° cycles in the corrosive |

nedium and 10*10 cycles in air), the electrolyte' being well mixed. The oy

S

naxT: The fatigue of cyclically atressed steel 45 in % ¢ NaGl solutions, '\
l

|

density of the polarization gurrent veried between 0.007 end 6.2 a/dmz. ‘ S
An endurance 1imit of cathodio protection (the stress at which deetruoticnﬁ :

does not set in when aither the time OT the oycles of gtress are increased 3
was notv opserved. The conventional endurance 1imity, O 4 deoreased with % =

time over the whole region of ourrent density. The funoction r}_'_1 e i‘(DO),
card 1/2 o . R
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CHAYEVSKIY, M,I. [Chaievs'kyi, M.I.]; KARPENKO, G.V. [Karpenko, H.V.]
o,

Mechanism of the fa'igue of steel under the action of external
media. Dop. AN URSR no.A:461-465 '62, (MIRA 15:5)

1. Institut mashinostroyeniya i avtomatiki AN USSR, 2, Chlen-
korrespondent AN USSR (for Karpenko).
(Steel——Fatigue)
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KARPENKO, G.V, [Kavpenko, H.V.]; LEONOV, M.Ye.; HGHALIV, G.X.
~~~~~ "Theory of vibrations" by ¥.il. Babakov. Heviewed by H.V. Kerpenko,
Prykl.mekh: 8 noo3:340-341 &, (MIKA 15:6)
(Vibration)
(Babekov, Y.M,)
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s/676/62/009/000/001/010
ACCS/A10:

AUTTIOR ¢ Karpenko, G. V.,

Somc concepis in the theory of the effect of liquid metals upon the
rechanical properties of solid ﬁstructuyal) metals

Auacemiya pauk Usrayinc'oyi RSR. Instytut mashynoznavatva i avte-
matyicy, L'viv. WNauchnj,o zapiski. Seriya wmashinovedeniya, v, 9,
1962, Voprosy mashinovedeniya i prochnosti v mashinostroyenii.

no. 8§, 5 - .0

TeXT: iiquid metals can change the mechanical properties ot solid metals
in the following manner: 1} by reducing the surface energy level of the solid
metal during the absorption of the liquid metal (the Rehbinder erfect). This efr
fect, which can be of a plasticizing or embrittling nature, depends on the in-
tensity of the surface energy reduction and whether the reduction occurs on the -
surface or inside the solid metal; 1t depends morcover on the magnitude of
6%ress, predetermining the fallure. 2) By the dlssolving of solld meial by
liquid metal, caused by the heterogeneity of the solid metal; +this effect is

the same as that of siress concentrators which reduce toughness, endurance and

Card 1/2
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8/515/62/609/000/001/010
Some concepts in the theory o the,,, AOCS/AL01
Tatigue strengtn, I wever, M. I. Chayevskiy has observed the contrary effect,
namely that the mechanical chavacteristics can be improved by the affect of lig-
uid metal, In casas wihen the solld metals already possess stress concentrators.
3) By the rormetion of a new solid metal, as a result of a solid solubion formed
during the penetration of liquid metal atoms in the solid metal lattice. These
transionnations depend on the properties ot the new substances and on thelr ef-
fect upon the appearance o!' compressive or tensile stresses In the surlace-adja-
cent layer of the solid metal, Ii there are compressive stresses, endurance
and fatigue strength are increased, and vice versa, 4) By the tormation of a
new solid metal, as a result of the chemical interaction of the solid and liquid
metals. The author points, in particular, to the heterogeneity of the solid
metals and the presence of defects in them, which entall a selective effect of
the liquid metals upon considerable volumes oi the solld metal, It is pointed
out that ceformations of the sclid metal actlvate the effect of liquid upon S
solid metals, Sosl

SUBMITTED: May 20, 1961
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ACOS/A101

Kripyakevich, R, I., Babey, Yu. I., Karpenko, G. V,
On the possible appearance of hydrogen brittleness in steel during
its deformatlon in neutral corrosion media

Akademiya nauk Ukrayins'koyi RSR. Instytut mashynoznavstya i avto-
matyky, L'viv, Nauchnyye zapiski. Seriya mashinovedeniya. v, 9, 1

1962, Voprosy mashinovedeniya i prochnosti v mashinostroyenii,
no. 8, 47 - 50

TEXT: The decrease of mecharical properties of steel parts under the ef-
fect of neutral electirolytes, accompanied by polarization, might be caused by
hydrogen. The singling out of hydrogen ions can take place at a sufficient cur-
rent density of cathode polarization from an external voltage source, or at a
sufficient differcnce of potentials between the micro-electrode sections of the
metal suriace, Both cases vwere studicd and the nature of metal defovmation in
‘the process of hydrogenization was determined. The following 3 cases were in-
vestigated: 1) cyclic bending below the yield limit; 2) uni-axial tension be-
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yond the yield 1limit; 3) alterpating bending beyond the yicld limits, The cor-
rosion medium was a 3H-solution of sodium chloride; current density was 0.07 -
15 amp/dmg; the specimens were made of pre-cutectoid steel. An analysis of the i
results obtvained leads to the following conclusions. In all types of deforma- finjz
tion, polarization from the external pover source causes a decrease in the i
) mechanical properties, TFor case 2 and 3 the neutral corrosion medium reduces »
these indices even without polarization from the external source, Tne dependence
curves of mechanical characteristics showv, for all the cases, a maximum in the ' :
range of lower current densities. An inecrease in the current density toward both // R
the anode and catnode reduces the indices of mechanical characteristics, which e
is explained for the former case by intensified anodic processes and for the . .
Ry latter case by hydrogenization of the metal, entailing hydrogen fatigue and Lo
i . brittleness. The inclination of the curves indicates the predominance of either
the anodic or cathodic process, or their equilibrium. As the deformation in- :
tensity increases from the first to the third case, the maxirum 1is shifted from -
the anode to the cathode, This indicates an increasing difference of potentials '«'17
between the micro-anodic and micro-cathodic sections of the steel surface, As a
result, in the third case conditions are developed for the hydrogenization of

dard 2/3
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‘the steel over the micro-cathodic sectiong
eliminate the cathodic process it is neces
0.07 amp/dm2 current density,

» even without polarization, To
sary to produce anodic polarization of
which prevents hydrogenization. There is 1 figure,

SUBMITTED:  February 7, 19561
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PHASE I BOOK EXPLOITATION SOV/6511
Karpenko, Georgly Viadimirovich

Prochnost! stali v korrdzibnnoy srede (Strength of Steel in
a Corrosive Medium) Moscow, Mashgiz, 1963. 185 p. 5000
copies printed, '

Reviewers V. I. Likhtman, Doctor of Physlcal and Mathematical
Sciences, Professor; Ed,: P, Ya, Furer; Tech, Ed,: M, S.
Gornostaypol'skaya; Chief Ed, (Southern Division, Mashgliz):
V. K. Serdyuk, Englneer,

_ PURPOSE:; ~This book 1s intended for engineering personnel and
scientific research workers,

COVERAGE: The book analyzes the strength of various types of
steel in corrosive and aggressive media under short- or
long-lasting static or repeated alternating loads and the
effect of previous corrosion on the stressed steel, The
book reviews these problems in relatlion to properties of

card 1/@
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Strength of Steel (Cont) S0V/6511

steel determined by chemical compositlon, structure, and
treatment, It also analyzes the effect on mechanlcal -
properties of steel of anodic and cathodic processes in-
duced by electrochemical corrosion, New data are presented
on hydrogen embrittlement of steel caused by a corrosive
medium and on corrosion fatigue under lasting static or
cyeliec load, Chapter V was written by R, (I, Kripyakevich,.
There are 233 references, mostly Soviet,

TABLE OF CONTENTS:

Foreword 3
Introduction
Ch, I, Operational Envircmments and Their Properties 13

1, Classification of environments based upon the
mechanism of thelr effect on the strength and
endurance of steel 13
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'i {\CCESSION NR: AT4023777 S/2723/63/000/002/0067/0076

' l AUTHOR: Karpenko, G. V.; Stepurenko, V T.: Babey, Uy. I.: Shul'te, Yu. A
Mikhaylov, PrAT 7T

fI‘ITLE: Corrosion resistance and fatigue strength of ShKh15 steel aftér electroslag :
smelting . |

i é_OURCE: AN UkrRSR. Insty*tut mashy*noz}\avstva i avtomaty*ky*, L'viv. Vliyaniye -
rabochikh sred na svoystva materialov (Effect of active media on the properties of ;
materials), no. 2, 1963, 67-76 ‘ i

TOPIC TAGS: electroslag steel, electroslag remelting, steel ShKhi15, steel corrosion !
resistance, steel fatigue strength, corrosion, corrosion resistance

ABSTRACT: The Institut elektrosvarki im. Ye. O. Patona AN USSR (Institute of !
Electric Welding) has developed a method of electroslag smelting which is now in wide ;
use to decrease the number of nonmetallic tnclusions and thus increase the corrosion

| resistance of steol. The purpose of the prosent paper was to determine the effeot of re-

i smelting on contamination of ShKh16 steel with oxides, sulfides, and air bubbles and the
!

H

corrosion resistance and corrosion-fatigue strength of this steel, in both the perlite-
forrite and martensite states, in 3% sodium chloride. The results showed that electroslag

‘LG?!i..l{a

e
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 smelting of ShKh15 steel in the ZMI machine decreased the content of impurities by 2-2. 5 | N
units and the porosity at the center by 0.5 units. As shown in the Enclosure, smelting
‘increased corrosion resistance by up to 15% in 3% sodium chloride, but increased it only .
i insignificantly in air. Smelting increased the corrosion-fatigue strength of ShKh15 steel |
N ; by up to 40% in the martensitic hardened condition and by up to 20% before hardening.
R - | -However, lowering the quantity of impurities below a certain value did not affect the
- {8 i .—gorrosion and corrosion-fatigue strength of the steel. "The thermal treatment was : i
8-~ | carried out by F. P. Yanchishin (Cand. Tech. Sci.) and Eng. K. P. Tabinskiy." Orig. | "
M -—--grt, has: 4 figures, 4 tables and 3 formulas. : RS PURREE

—

J- ---ASSOCIATION: Insty*tut mashy*noznavstva i avtomaty*ky*, AN UkiSSR , Lvov '
82— T—finstitute of Machine Technology and Automation, AN UkrSSR)

- - -} SUBMITTED: 00 DATE ACQ: 10Apré4 ENCL: 01
N . SUBCODE: MM NO REF SOV: 004 OTHER: 000 -
| 3
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ACCESSION NR: AT4023777 ENCLOSURE: 01

k, g/m2
Fig. 1 - Corrosion loases of steel s
ShKh15 in relation to time in 3% -
sodium chloride: 40
1 - steel from a usual smelt (melt Lo
No. 314822), perlite-ferrite; 2 - g4 7
steel after electroslag smelting )
(melts No. 18, 28, 33), perlite- 30{ i
ferrite; 3 - steel from a usual o
smelt (melt No. 314822),
martensite; 4 - steel after electro-°
slag smelting (melts No. 46, 48, 63), .
martensite. 20

- - 20 30 40 ; ‘.
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KAZFINKC, GJV. [Karpenio, H.V.]; STOMUIBNAC, V.T.; BiZBY, Tu.I, (Eabei, IU.I,j

Dependence of the corrosion fatigus stronth of steel on test conditions.
Dop. Al URSR no.3:366-363 163, (:1I4 17:10)

1, Institut mgshinovedeniya i avtomatiiii ali UkrsSSi. 2. Chien-korrcspon-
dent Al UxrSSH (for Karpenko).
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_ S T e D405 /0301 A K
AUTHORS : .5ffKarpénkdpiﬁ5* -51C6rresppnding Member of the-Acé&éﬁ&‘fy,  ..
S .m;enc,esjmchS_R,‘, S‘t'e‘pvurenk‘o, V. 2. and Babey, Yu. L.

DITLE: Dependence of';'féibj:"'r‘c_)éioh;_ fatigue strength of steel on
-~ test conditions - . . - i o a

PERIODICAL: Akademiya nauk UKTRSR. Dopovidi..no. 3, 1963, 366-368- ~

TEXT: Corrosion fatigie tests were carried out with the purpose .
of showing that the endurance- limit .of steel varies considerably - EEENR S
as a function of testing conditions such as the form in whieh the .

- corrosive medium is supplied; its mixing, and the inflow of air
(oxygen). Structural steel 40 of composition 0.37% C, 0.20% si,
- 0.72% Mn, 0.073% Cr, 0.02% P, and 0.036% S, was tested for Corrc~.
sion fatigue:-on the machine Myu-4000(MUI-6000), by pure bending, -
- the specimen revolving in.air and in a 3% NaCl solution respective-
ly. The test:comprised 5 million load cycles in air and 20 million
load . cyecles - in the corrosive medium. By attaching a special device - R
%o the testing :machine it was.possible to carry out the tests under -
PCard /3. - b o T E RS

N
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_VDependance of corroalon e s -D405/D301

‘the follow1ng condltlons. Inia?flowmng golution without access of

~air, in same with access of air, in differently mixed media, by

wetting the specimen. contlnuously or ‘periodically. The experiments
shoved that increased inflow of oxygen. (from aHK into a corrosive . -
medium , such as & 3% NaCl: ‘'solution, reduces consmderably the en-
‘durance of steel; the more. intense the medium is mixed, the less
the endurance. Iq tests with distilled water the: opp031te effect
© was observed: the greater the inflow ‘of oxygen into the corrosive
. 'medium, the higher the endurance -of She steel. In corrosion fa- - L-
 tigue tests of steel cathode protection.(in a 3% NaCl solution) it - '~
"was found that in a medium at rest it is possible to achieve al-Vv;“"

| most complete protection of steel cathodes, whereas in a moving

‘medium they cannot be protected. . On .the basis of the obtained ren-
- sults the following reccmmendations are made: a) Consideratlon _ L
- should be made in corrosion-fatigue tests also of the form in which

... the corrosive medium is supplied, in ‘addition to the other details
'relating to specimen and medium; . b) In corrosion- latlgue tests of

. metals the actual manufacturing: condi‘clons should be sinulated -
exact*y. There is 1 flgure. : :
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Dependence of cerrosion ERRTE 1)405 D30 : |
ASSOCIATION_._’ ;Inetytut mashynoznavstva ta av'tomatykv Al\; URSR ( In-
- . © . stitute of the" Science oi‘ Machlnes and Automa.tz.an ot .;:“:’-

%he AS UkrRSR) v ‘ AN

suBﬁxmmED;:_'iJune 25 1962 'jfg;
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PORHMLLELY, V.1, {Fodemrsikyl, VoI5 ALbIEG, Gov. {Hae ok,

1 9 4 £ ot 1Y s FAarutang
Thermomachanicnl rewesaing of stecl using torsionnt

bopa A UILE no.12:1630-1602 163,

1. Institut :ashirovedeniya i avtemntiki A1 Ukrldi, 2
rorrespondent all Uierssid (Cor Harpenks)
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ACCESSTION NRs AP4003736 $/0021/63/000/012/1600/1602

AUTHOR: Pokhmurs'ky*y, V. I.; Earpenko, G. V. (Corresponding member)

R i Y

TITLEs Thermo-mechanical treatment of steel utilizing torsion deformation
SOURCB: AN UkrRSR. Dopovidi, no. 12, 1963, 1600-1602

TOPIC TAGSt thermo-mechanical treatment, steel, steel 45, torsion deformation,
strength increase, corrosion resistance improvement, high-temperature austenization,
low~temperature ennealing, medium-carbon steel, gtructural steel, torgione
strengthened steal

ABSTRACT: The authors selected torsion for thermomechanical troatment of steels

as a type of plastic deformation which permits oconsiderable dsformation without
noticeable oross-seotion changes. They analyzed the effect of plastic doformation
by torsion, in the process of thermomschanical treatment, on the chenge in strength,
hardness, plasticity, structure and corrosion resistance of s5teol ‘45 austenized at;
1170 - 1190Z. The maximum inorease in strength (fatigu. limit up to 2.38 heotonow-
tons /n®) was observed for an angle of torsion ® = 0,89 rad/mm and low annealing
temperature (383-500K). Inorease of annealing temperature (673-673K) and increase
in the degree of deformation (0¢264 = 0.485 rad/mm) led to the annulment of the

Card 14—
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strengthening effect (see Fige 1 of Enclosure). Changes in strength were acoam=
panied by corresponding changes in hardness without noticeable changes in plasticity
Corrosion resistance of thermomechaniocally treated ateel 46 is congiderably greater
than the corrosion resistance of the control samples {see Fig. 2 of Enolcsure).
Netallographio astudies showed inorease in the disporsion struoture of the themmo=
mochaniocally troated ateel as compared with sonventionel hardening. Piastic defor-
mation of austenite reducee preoipitation of finely dispersed carbides from marten-
8ite during the low-temperature annealing (383K) and increases its thormal atability,
This then leads to an inoreased corrosion resistance. Orige art, hass 2 figuros.

ASSOCIATION: Insty*tut Mashynosuavstva ta Automatysky AN URSR (Institute of
Yechanical Bugineering and Automation AN URSR) .

! .
SUBMITTED: 15Maré3 DATE ACQ: O%Fabs4 . ENCL: 02
SUB CODEs ML : NO REF §OV: 000 . OTHER: 000
Cord 2,/ >
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AUTHORS: - - Karpenko, c v., Stepurenko, .fr."fand Bahey, Yu. I.
TITLE: - On the method. of testing metels for corrosion fatigue g‘&

N PERIODICAL*' Zavodskaya 1aboratoriya, v. 29, xo. 5, 1963, 583- 584

TEXT: As a rule ’ 1n the literature on teating metals for corroeion s
‘there are no indications of ‘the access of atmospheric oxygen to the corrosive‘ S
medium or of the degree of mixing of the medium. The tests made in the _
present work show that these. .factors, and the method of application of the = -
corrosive medium to ‘the t.st piece e have a substantial etfect on the results.

There is 1 "igure._»

ASSOCIATION. L'vovakiy 1nst1tut mashinovedeniya i avtomatiki (L'vov Institute - -
of the Mechanical Eugineering ‘and Automtion) R
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KARPENKO, G.V.; CHAYEVSKIY, M.I.

Effect of the time factor in mechanical testing in active media,
Zav,lab., 29 no,5:596-597 '63, (MIRA 1615)

1. Institut mashinovedeniya i avtomatiki AN UkrSSR.
(Metals—Testing)
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~Tlaél of the temperatwre of hardening on the fatigue strength of
Shinls steel prepaved by electric slag and vacuum remelting, Viiian,
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TITLE: Effect of the hardening tempexature oo the
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! 1%

SOURCE: AN UkrSSR. Fizlko-mekhanlchea}dz {nstitut. Vliyaniye rabochikh sred na
svoysta materialoy, no. 3, 1964, 107-118 C

ABSTRACT: This study was pro
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Yu. V. Latash, stal’, no. 11, 1962) and by
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freo from nonmetallic admixtu g); b. the same a3 {a) but lesa pure ,Sh!(hl@)), ¢. cleotro=
glag smelting only (ShKn15Sh);\d. ordinary smelting in an open electric ovon (ShKh15); e.
double vacuum arc smeltin of puro stoel {ShKh15Ch); d {. tho samo a8 (¢) with an :
ordinary smelt (ShKh15D).\The optimum hardening tcﬁ?goruturo for tha ShKh15S and
ShKh15D steel was 850C lele all the othér'stecls showed maximum cyclic hardness after
hardening at 840C (all samples were annealed at 150C during a 2-hour poriod). The cyclio
hardneas of the air-hardened ShKh1g ateel from different types of smolts dopended on the
presence of nonmatallie admixtures as woll as on its density. An increage in purity and

fn density ledto a 25-30% increase in fatigue strength. 'The degrec of contamination of
the sieel with non-metalllc tmpuritice was evaluated by Engineer N.1. Zakhodskayn;
Engineer B.F. Ryabov took part in developing and getting up the system of automatic
furnace temporature control,” Orig. art, bass 3 figures and 5 tables.

ASSOCIATION: none .
SUBMITTED: 00 ENCL: 00 SUB CODE: MM

NO REF 80V: 020 OTHER: 004
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ROMANIV, C.N.; VYVAL', I.P.; KARPENKO, G.V.

' + rinpa 1
Fatigue resistance of metale sud acted to two kinds of hending

i 1 ha . tver. tela no.3:179-187 '€4.
loading. Vop., mekh. reals tv (413 17:12)
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TKACHENKO, N.N.; VASILENKQ, I.I.; KARPENKO, G.V,

Modeling the process of chemical diss Tutisn ]
C i ssolution of genmetricsall;
similar specimens. Fiz.-khim, mekh, mat, 1 ne.2:144-146 '6’;

(MIRA 18:6)

1. Fiziko-mekhanicheskiy institut AR UkrSSH, L'vov,
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ACCESSION NR' Ap5019662 B : UR/0369/65/001/003/0355/0360 ;7

AUTHOR: - Tkachenko, N. N, Vasileuko, I. I.; Karpenko, G, V. _ /
' T35 @3y = st
TITLE: Practure of copper7a110ys during tests in mercury salt solutions
: 337
SCURCE: iziko-khhmichégkaya mekhanika materialov, v. 1, no. 3, 1965, 355-360

b

TOPIC TAGS: copper alloy, brass ftacture, bronze fracture, mercury nitrate so-
lution, embrittlnment, brittle fracture, anodic polarization, cathodic polarin
zation { .

.-),1

o

| ABSTRACT: The fracturé of brasé under the action of mercury is usually attributed |
to its embrittlement owing to the pefietration of atoms of mercury. The attendant |
decrease -in girength and plasticity™ls dua to a more or less pronounced decredse in
the specific‘kree energy of the new surfacesthat develop in the process of plastic’ ;‘
deformation, as a result of the adsorption of mercury ions thereon as well as of

the formation of amalgamsA During tests of brass in solution of mercury nitrate,

the diffusion penetration of mercury into brass may be accompanied by the dissa- =

" ilutionm of anodic sectors, which usually contributes to crack formation. Consider-

‘ing, however, that. cathodic polarization from an external current source was abgent;

:Card 1/4
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- prior to fracture (although in many cases of corrosi&u}cracking cathodic protect- - M
{on prolongs the time until fracture), it had been concluded (R, B. Mears, R. H. -

_Brown, E. H. Dix, Symposium on Stress Corrosion Cracking of Metals, ASTM-AIME,

11944, 67-110) that the fracture of brass in .solutions of mercury salts (in the
. labgence of polarization) is due:to the penetration of mercury into the metal, In )
thig connection, to clarify the role of anodic processes, the authors investigated | - ¥l
the effect of anodic and cathodic polarization, in the presence of differeat cur-~ i
rent densities, on the length of the period until the fracture of brass in mer~
'cury nitrate solutious. Cylindrical specimens of brass and aluminum bronze (7% Al, - .-
2% Fe, 91% Cu) with uniformly pure surfaces were, after machining and 2 hr anneal- . R
ing in a vacuum (1-10’4 m Hg) at 300°C, subjected to fracture tests and tensile I - -
_ tests in special machines while being immersed in a bath of 0.15% mercury nitrate | T;i
- jsolution. The time until fracture was determined from the instant the solution was
poured into the tank. Control experiments without pelarization from an external
current source also were performed (the platinum electrode was removed from the _ U
bath). It was found that both.anodic and cathodic polarization accelerated the em~ ;  [Bk8
brittlement and fracture of the specimen, anodic polarization being particularly | - '
effective. In the case of brass this effect of-mercury was more marked than in the | .—
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.cage of bronze. This 1s primarily attributed to the presence of'zing‘in bronze.
Under conditions of the experiment, anodlc polarization only partly prevented the :
deposition of mercury ions on the brass surface. At the same time it led to an
intense dissolution of anodic sectors of the metal and thereby to the facilita-
tion of crack formation in the surface layers, which were already embrittled by
the penetrated mercury. A major role in accelerating the formation and develop~
ment of cracks in the presence of anodic polarization is played by the selective
nature of penetration of mercury into the metal -~ through the adsorptional mi-
gration over grain boundaries and over the outcropping surface dislocations and
- other structural defects., As a result of such a mercury penetration, the metal
becomes strongly embrittled and, in addition, the heterogeneity of its structure
is enhanced, thus appareitly leading to an intensification of electrochemical
processes. Thus, anodic polarization leads to a sharp decreage in strength and
plasticity but only in the cases where the surface layers are embrittled by the
mercury diffusing into them. Orig. art. has: 6 figures.

ASSOCIATION: Fiziko-mekhanicheakiy institut AN. UkrSSR, L'vov (Physico-Mechanical
Institute AN UkrSSR)
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AUTHOR ¢ Nikolin, Ye, S.3 Karpenko, G.V, “/

A T

ORG: Physics-engineering Instituté, AN UkrSSR, L'vov (Fiziko-mekhanicheséy
institut AN UKrSSR) 3

TITLE: The effect of load frequency on the corrosion-fatigue strength of
carbon steel :

SOURCE : Fizik0-khimicheskaya mekhanika materialov, v, 1, no. 5, 1965, 531-534

TOPIC TAGSt carbon steel,.corrosiOn, fatigue strength, corrosion resistant
steel, mECHANICAL f‘ﬂr/aue, DEFCRMmArior RAFg .

ABSTRACT:
y fatique

of rotat

and MVP-10000 machines,
Yy procedures producing minimal variations in
the structure of the subsurface layer. It is found that at high amplitudes: o’
load, i.,e., at short-term periods in the medium, a high corrosion-fatique
strength of the steel is observed in cases of high frequency changes in the
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load, which agrees with the widely held views on the effec% of frequency,
When the load amplitude is lowered to values appreciably increasing the time
to failure, an inverse effect of the frequency on the corrosion-fatigue
strength of steel is observed. In this case, at high frequencies the corro-
sion-fatigue strength is lower than that at lower frequencies, The investiga-
tion conducted verifies the assumption that the corrosion-fatigue process ine
tensifies with rising frequencies, which is attributed to the considerable
activation of the metal in the electrochemical corxosion process: the inter-
action of the metal with the medium increases with increasing frequency in
stress variation, i.e.,, with an increase in the rate of deformation, Orig.
.art, hast 2 figures,

SUB CODE: .~ 11 / SUBM DATE: 16May65 / ORIG REF: 002 / OTH RBF: 002
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ORG: _Physics-engineering Institute, AN UkrSSR, L'vov (Fiziko-mekhaniéheskiy
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| TITLE: Bffectiveness of some corrosion inhibitors under load

SOURCE: Fiziko-khimicheskaya mekhanika materialov, v. 1, no. S, 1965,535-538

TOPIC TAGS: corrosion inhibitor, corrosion rate, corrosion resistant steel,
sulfuric acid, aqueous solution, &tretch forming, mechanical fatigue I ,
ABSTRACT: This work present?gthqtresflts of an investigation into certain -
inhibitors of acid carrosion 'dn' ‘thd >skrength of steel subjected to uniaxial
static stretching in aqueous soYutions of sulfuric acid. The effect of
thiourea, PB-8/2, KPI-2, N-phegyltrihydroxypyridinium chloride, and KPI-1 on
the corrosion cracking of 30Kh steel in 6 n. Hp504 subjected to a load of

120 dan/mm2 showed that the greatest protective effecy is produced by KPI-1;
the time to failure was increased 340 times. The tedt of the effect of acid
corrosion inhibitors on the static corrosion fatigue!of 30Kh steel showed a
high and relatively stable effectiveness of KPI-1 in protection from corrosion
cracking at different levels of load (from 120 to €0 dan/mm“) and a test base
of 104 min, The increase in the effectiveness of KFI-1 at low loads is due, .
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. . [:'-
ORG: Physics-engineering Institute, AN UkrSSR, L'vov (Fiziko-mekhanicheskiy \ES
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P
g

| TITLE: The effect of ‘the type of load on the corrosion-fatigue strength of stee;{/
' SOURCE: Fiziko-khimicheskaya mekhan;ka'materialov, v, 1, no, 5, 1965, 620-62] /

TOPIC TAGS: corrosive strength, corrosion resistant steel, fatigue strength, i
cyclic strength, steel / Kh17N2 s¢e : !
ABSTRACT: ' The authors used Kh17N2 &lteel, which 18 widely utilized in the manu-

facture of parts intended for operation in corrosive media, to study the effect of:
type of load on the corrosion-fatigue strength of steel. The results show that f
‘the fatigue strength of specimens in air with a clean bend in the steel is i
higher than that under axisl longitudinal load, and in tests in a corrosion vedium
this strength is considerably higher than with a clean bend. The conclusions obe S
tained 6n the cyclic strength in air depending on the type of load do not contra- |
dict the existing opinions on tha subject. In a corrosive medium the durability | _
under cyclic longitudinal stress is higher than that under cyclic bending. Orig. C

. Card 1/2
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. AUTHOR: _Polthmurskiy V.L; Boltarovich, A.V.; Tabinskiy, K.Pp., - ‘-fﬁ '

. Meyerson, I.L.; Karpauzﬁo, G,vV, i = .

H e e et emrere g :

s ~-lv8icomechanical Institute, AN UkrSSR, Ltvoy (Fiziko-mekharﬂcheskiy institut
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. TITLE: Effect of °e"w"\g.°°ﬂﬁﬂ' on the fatigue strength and corrosion-fatigue stren of-v‘

; SOURCE: Fiztko-khimicheskaya mekhanika materialov, v. 1, no, 6, 1965, 694-696
, TOPIC TAGS: fatipue strengbth, steel, nickel, cadmiur, protective coating, organo-
i silicon compound, metal property

! ABSTRACT: The fatigue strength and corrosj n~-fatigue strength of hardened and tempered -
_KR17N2 steel were measured on NU machines ifter a nickel-cadmium and protective e
. lacquer coatings (302 lacquer and V-58 material, a solution of zn organosilicon polymer

- in toluene with mineral additives) were deposited on its surface., A 3% NaCl solution was

. used us the corrosion medium. In the latter, the coatings were found to affect consider- 7

i ably the strength of cyclically deformed steel, particularly at high stregg amplitudes and

T T T ST

20010-1"
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a small number of cycles. ‘At about 2 x 107 cycles, the best Protective effect was shbwu
_but the fatigue strength decreased sharply, owing toa - »
breakdown in the continuity of the coating. The situation was similar in the cage of the

nickel-cadmium electrod gue limit wag lower than with the 302

—

of the limit of corrosion-fat, rength took place. Depo_sition, of V-58 had practically

- lacquer. At about 2 x 10 ‘ ack of tha'Ni- oating and sharp drop

' no effect on the corrosion~fatigue resistance of the steel, owing to the porosity and loose

adhesfon of this coating, .Orig_. art, hae: 1 figure.
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TITLE: -Effect of electrodepdéits on cracking of hardened steel during testing in air and
in hydrogennting corrosive media o

SOURCE; Fiziko-khimicheskaya mekhanika materialov, v. 1, no, 6, 1965, 637-700

TOPIC TAGS: copper, nickel, cadmium, zinc, chromium, protective coating, steel,
hydrogen embrittlement, sulfurio acid, corrosion protection, cathode polarization, tensile
strength o ' o :

ABSTRACT: The effect of ‘cadmium, zine, mc'kel, chromium, copper, and brass plating S
and of aging conditions after deposition on the short-term and long-term static strength . . - B

of oil~hardened 45 stee] Was studied by testing in air and in 20% H2804. The coatings
were found tc decrease o considerably, Aging for 2 hr, at 210 — 220C completely

: restored the strength of Cr- and Ni-plated samples, but not in the case of the other

_deposit/s. The effect of aging temperature on the recovery of the strength of Cd, Zn, and

_1"
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Cu-plated samples was studied. The decrease in long-term strength observed in the
latter case was due to an incomplete desorntion of the hydrogen dissolved in the metal.,
In 20% Hy80y4, of all the metals, only the copper deposit provided a complete protection
against corrosive attack of the stee]. _ It 1s postulated
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